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^ ^'^^ 15,16--c\o]ti}o]:^^-E}-X\:^ I (15,16-dihydrotanshinone)# -n-S^^-^^ 

^1^^ ^^Ji, ^Ml^^ ^ ;^l«J-^> ^J-^ 

(15,16-dihydrotanshinone)# -^Jl^^^^ t]^-^*!"^ Ji^l^# ^ ^> ^ 

nnM 1] 
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y} ^S}-S] o^l^ ^ ^lS-§- {arteriosclerosis, hyperl ipidemia and liver 
disease treatment with 15 , 16-dihydrotanshinone 1} 

1^ 15,16-i:+ol^>ol;^^BtAl^ I# ^o^*]- C57BL/6JL Lep ob/Lep mice-e} i:fl^ 

:£ 2^ 15,16-i:+ol^>olH^^Al^ I# ^o^*> C57BL/6JL ie^ oVie/j mice-2} tfl^ 

3^ ^ (B6)^ yjij} ^ (ob/ob) ^ 15,16-i^ol^l-ol;^^EfAl^ I# ^o^tl" 
1^1- ^ (ob/ob)-5l >!- ^^oll 7^^^9\ yliS^ ^>^oll^. 

[^^^^ 

2]-^>Al 1^ a^lS]^ 15,16-t+ol^>ol:^^E5^Al^ I (15,16-dihydrotanshinone) # -^S 
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^ ^?>^ ^^^^ ol-M^ ^ ^11^1^^^ tfl^^Ji 

tfl^^ ^Hl^^ TJi\X[ ^7]^, ^V^l ^^oll^ Sl7l 

ttfl^oll o] *>^11- i^o^x^Tll o^S-i 7>;^1 i:flA>^>ol]§ ^5fle>7ll ^i^. ^, 

TJ}^^^^ ^^^Ml SjT^ ^11^ ufl NADH/NAD+°1 yl^o] ^7l-^l-o^ , 

T^X[S] ^>ofl^ oi^l-o^ ^l^J-^>^ ^^1151^ i^l-T^ ^l^J-^> t^-^ol #71-5] JZ, oj-^^l 

H^til^lH (acet aldehyde) °] ^^ofl ^ sfl nj-ol^^-^^ (mi cro-tubul e) °] ^^^-ol ^ 
o^l^ -^l^J-^Vo] -^i^i-SlJZ ^^>T3 ^^^^^ ^>^olL+ ^> ^Sl^## ^-^^ ^ 

^ °]t]\A\ ^^^^ <^^^^7^ ^>^1 ^^s]^ HS]o>^^S]»l 
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HS]o>^^S]^fl^o| ^^o]] ^o^^> #^^> t]-^*>^l ^^o] ^^^T^. 

^>^> ^# ^1^. -s-^# ^1^?]- ^mm 

^l^J-^>ol -n-:£slf>l ^> ^^oil ^l^ol #01^1 ^^^^ 

GOT (glutamate-oxaloacetate transaminase), GPT (glutamate-pyruvate transaminase), 
Y GTP Cy -glutamyl transpeptidase) ^o] ^7]^^]-7l] sju| (x Banciu, et al . , "The 
Hepatic Component in Alcoholic Encephalopathy", Med. Interne., 20, 69 — 
71(1982) ; ^ A. Par. et al . , "Serum Gamma-Glutamyl Transpeptidase: Its Clinical 
Significance", Acta. Med. Acad. Sci . Hung., 33, 309-319(1976)). 
<ll> 15,16-l^ol^>ol;^^EfAl^ I# ^T-°.^l^j7 01-. ufAV^ o]J^-&} °.X[^o\2] ^-^37] 

<12> tfltpiil^^^ 10-2000-0067315011 ^"^^ ^"^^W ^ 
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#€^31 10-2001-0005841011 ^]^^ ^#?> ^>-§-^l-o^ 

iS>o^ 71^*1-^1:+. #^1^5: 10-1999-0035427011 ^^^^ ^"^^ 

-^3:^^^^^>^ ^^^^J-^> m ^>^?]- JZ^^^ ^ #t11:it|l# ^-1^> 

^ ^ ^11^«J"^o11 T^^l-ol 7l#^>Sl^. LIN^^(J Pharmacol. Sci . 91, 

202-210(2003)) A>^2l-Bl^^l- ^^^l-o^ ^>^^# -n-^^t> ^ ^ 

o^^>o^ ^>^^# ^Sl-Al?l^ ^^^>^l=+. Vacca (phytotheraphy 

research 17. 537-541 (2003)) i^3:^>^#^ol ^^#^^o11 nl ^1 ^ ^ ^:£^l-o^ 

13> T^>^^>#^ 15,16-nl-oli5^>ol;^^^Al^ I (dihydrotanshinone) ol ^§ -^1^^ 

14> T^VT^^ 15,16-t+ol^>ol:^^^Al^ I (dihydrotanshinone) # i?]-^l-^ ^ Sl-# 

^ ^> ^fl-^ oll^j- ^ ^IS-g- ^^§o11 15,16-tl-ol^>olH^^ 

^1^ I (dihydrotanshinone) # ^>-8-*l-o^ ^"^^^^ , Ji^l^# 5^ Z^^^S] oH^j- ^ 
^m-g- ^1=^11 ^il^^>^ 
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<i5> ^T^^ ^m^^^ jz^i^# m ^> "U^^ ^i^j- ^ ^is-§- ^^^^ 

<16> 




.CH3- 



^^il^>Jl ^> ^ ^^oIl^H HH^^Sj^flEtol:^ (triglyceride) Si 

<19> ojofl, a- i^>^o1lA^^ ^^Slffl-^go] ^o^sj 15,16-1^01^1-01:^^11^^1^ loll tfl^l-ol Ul 
i^H^ (ob/ob mouse) oil A^ Ih^llSoll ^1 1|,> ^1 ^^^i^l-Sl- Pjll} ^#011^1 ^1 H^l ^11 ^l-ol 
H (triglyceride) 7^t^\ # . ZL ol # sl-tJ-^o] # 
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^^ji, ^Mia^ m ^l^J- ^>si-# #*>o^ 

o^7]o\] ^-§- ^^fl^ €^^1 ^"^^n 

^^^^ ?]--n-?>i^. 15,16-1^01^1-01:^^11^^1^ oiA> :^o^ AHl 

yl^^^ ^«>^Ol olo>- ^:,l^:,lol ^Ell^ A^-g-^ ^ Cl" . ^. 

15.16-c+ol^>olH^ltAl^ ^;^il oiA> :^o^ oil ^ ^1^^^ o^ 

7>;^1 Afl^^^ -f-o^^ ^ Si^tll, ^1lAllsl-^> ^-^oll^ jiS. Al-g-^1-^ #^^11, #^^11, 

^taMl, ^^^11, ^5fl^il ^ T^ii^^^^^il si^Afl A>-§-^i-o^ ^^fl^ 

1^. ^?]- Ji^ ^ll^ilofl^ ^^iK sj-^lK -LMK ^^^il ^ ^oi i 

^>SlD^, ol5,^^> ji^ ^il^ll^ 15,16-u+ol^l-olH^ll-Al^ loll ^o|:£ *>q- ol^voi w.^ 
^il o^l§ ^13, H+AV^V^^ m €Sl-B^ ^# 41^1 ^^il^tl-. 
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^?]- '^Ji^^ ^il^ll^^ ^-g-^-J^^il, -^^il ^l^^il ^ol c'fl^sl^til 

A>-g-H]^ 5]^^ilol e^^H stst^ oiv]oii o^e,^ 7>^1 -^^^11, o11# ^ 

^3 ^^^il, ^^Dl^il, ^ ^o] oii^ ul^^ ^o^# ^il 

^il^l^ ^-i-'^-^, yl^^-§-^il, ^^^il, ^^^^^il^il ^ ^^il^> 

^*]-sit:^ Hj^^^^^l^f ^B+^^:]]^^ H^^^^s]^, #s]oii^B^l ^e]^, 

^ oii:^- 3q^;^ilo] 7l;^11^^ (witepsol) . . E.^{iv/een) 61. . 

<22> ^qi: 1^^^^ o^l§ 7flii 1, 2, 3 4i3fl# 1/2, 

1/3 l/4i3m- ^fl^ ^^1^^^ «>^^^1-^1^^ -^S ^l^^ol ISl 

^1 -f-o^s]^ oj^ ^vo.^^^ o]^ mAV 1^ 1/2, 1/3 i/4yfloii 

c'fl^*>i=+. i5,i6-c+oi^>oi:^^B]^Ai^ -^ji-g-^-^ ^^^oiM- um^^Mi^ 

O.lmg ufl^l Ig/kg olji, yj-^^epl^^ 0.4 i^^l 200 mg/kgOlD^, e]-^ 1-6 m 

<23>:£*>, ^ 15,16-i^ol^l-olH^^^lt I# -^a^^^^ t3--n-^>^ 

Ji^l^# ^ ^> oll^j- ^ -^IS-g- ^^J-^w ^il^?]-!^. ^ ^ 

y^M^o]^ ^uj- ^^oll 15, 16-1^0] ^>olH^^Al^ I# ^1 
^# %>^>Al?l Al-olTi^, 15,16-utol^l-olH^^Al^ ^Hl-Al-oll ^7m^M-, 

^S}, ^^«fl ^3.^ ^il^m ^ SJi^. ^^*> ^^J- 
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-^^*> s-^m n^^jL, ^i-^^i ttfl^oii 

# ai^^ ^^m^M- A>-g-E]jz. «J-^oii 

^BtA]^ Al- ^il^ Ajoll ^^ofl T:fle>o^ 0.0001 i^^l 10 ^^%, U> 

^^^Ml^ 0.1 ui\7] 5 ^71-1 ^ aii^. ^s-iM-. ^ ^ 

§^ 15,16-i:+ol^>olH^^Al^ I# 

^ol u>^^*>iz}. A>7i Ai-o^ #^oil^ -^ig^V ^il^V-^ O^T^. A>7l 15 16- 

^1^^, :±:^^, ^^1-^, 3I]^K S^T^. o>ol^3^-§ S*]-^> 

^^^1^^^, 15,16-i:+ol^l-ol:^^BtAl^ I# Ai^o^^^ 15,16-i:+ol^> 

^^S] ^Ajo^l^ ^ o^l^l*>7l ^?]- ^ ^^^^ ^^^> ol^# 1^!-^^ 
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<2b> ^A\c^] 1 15, 16-dihydrotanshinone 

<26> T^Ai- o^^«.El 15,16-T:+ol^>ol;^^EfAl^ IS] ^S]^ planta acta 63, 

339-342,(1997)5] ^^^o]] ^>\^}o] r^#5Zf ^^o] ^^H^j-o^ ^l-§-^>Si^. 

<27>i^-A>(5. miltlorrhza)^ ^>^^ tl^^^fl^^-oll^H (5 kg) ^j-o] ^fl^^ Aj-g-^l-^^D] . 

ZL o]9]2\ ;^fl=#^ oi:;,!^ A>o11 A] ^^^1-^1-+ 50 jg ^ 24 

'^1^> -§-#^1^ ^ ^^"^ ^^^1-^1^. o^^l^l, ^ 1500 mfil- n-^>L>, 
(CH2CI2) , oll^o>/^ltllolH (EtOAc) # %}^^]^ 2S] ^#*l-o] ^ 

(gel)^>Bflo^ ^^AH ^S^i^. ^>^>^ i:fl^>^^ ^#?> 

^^T-^l-o] ^^ofl #^^>^t:+. tq^^^T]flH+/T]flH+^ (2:1)^ -§-#^1^ ^ i:^^^^Ti1lEf 

<28>-^e]?l- ^[Merck. Kieselgel 60. 230-460 niesh]# 100% n-^^>^^ #^^1 
(swelling)*} ^ (5>Q5 cm) ol] sfl^ (packing) . o]7]o\] 

^^^\ ^^ofl (loading) nl-^tt. Xjs :^ #^^1 -§-#^1?] 

1:+^, MeOH/CHCl3 = l/1000(v/v) ^ l/4(v/v)^^ i^}^l^ -§-#*l-o] i^^^^ 

^i^/^i^^ (100:1) oil -§-#^ s-oi- c+^i €si7>^ ^^oii ^^^1-0] n^M] 

^o>^^lEilol E (5:1) oIlAH -g-#Al?^ AMPK ^^J^ no]- ^>oi- 

<2Q> rq-g-, EtOAc/n-^>L> = 30/70(v/v) ^7fl-g-T]fl ^}o\]A Prep-TLCl- ^*3^>S^i:+. 

TLCl- -^-*3^1-o] ^4^^>JZ ^:'fl-g-Bfl^ iL^^ Silo] 

^(normal phase)o11^^ EtOAc/n-^ -<1> = 80/20(v/v)# ^l-§-^>^tq-. ^^-^l 
o>u|:i^>i:-ll^>olH -g-nfl (5% H 
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2SO4, 2.5% oj-^fl^AV^ 5% oj-u] -i^Vtllnl-ol;^ ^ 87.5% ollEf^)^ Aj-g-nj-o^ TLC #SllolH 
(plate) # ?J #^^flolH(hot plate) oH^H 7l-^*l-o^ ^^^^1^1^. o]^^ ^d"^,^^ 

oo^Ajofl 2 15,16-dihydrotanshinone I ^o^ofl ^ «1 ^ ^ (ob/ob) ofl 

<3i> (■^)tflt]- B]^°] ^JL Si^ -S-^ C57BL/6JL Lep ob/Lep 

ob ni-T-:^^ 10^^ # 23:^ 55% 300-500 lux, ^^1-^ 

7] \2A\y^, 10-18S]/hrH] A>^S1-^ o] -^^1=1 ^\^^^o^X\ . ^\^^ (^) 

^S^l^o] J1^A>S (Purina Rodent Laboratory Chow 5001, Purina Mills, 

USA)1- ^^e>o^ ^l-^^o] ^^e>^^n^ #-g-^^ A^^n ^^^1^1^. 2 

50mg/kg/day^^ 26<^ 14:00-16:00 A>olo11 ^l-^i::^ . 2^^y;\9\ ^o^l- n]-:?! 

^*>o^ i^^l-^t^. epididymal fat pads^ ^^*>JZ 

>^ "-1 - 

<32> ;£ 1^ 15,16-t:+o1^>o1;^^b1-a1^ i% -f-o^t> C57BL/6JL iep ob/Lepob b\^:^S\ 
y\ ^^°\ A>^# M-El-^ ^oli:^-. :£ 1^ 15,16-i:+ol^>ol:^^BtAl^ I# lO^^ 

^ ob miceofl 50 mg/kg/day^ 26^1h ^-r-^ tfl^^^^ ^> M" 

^ ^VAflo^^ i^sl-^l-^ ^# ^ Si-^tJ^ (tfl^^) . 15,16-T:+ol^>ol:^^BtAl^ lo] ^ 
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<33> 2 ^ 15,16-i^ol^>ol;B^Efxl^ I -f-o^oil 5^ ^> z> U]^*]- ^oltil, 

<34> ^A]d\] 3 ^>y^ ^ (B6)^ Bl^f ^(ob/ob)^ ^^oflvtlo] 15, 16-1^0] ^>ol^^^ 

15,16-t:+o1^>o1:B^^^1^ I# ^o^t> yl^>^^ ^>'>11^H^ ^l^o^^^^ ^Sl- oil -red 

o ^^Hj-i^^ ^l-g-^>o^ ^l^J-^ ^^1- :£ 3o\]M B\s} y^o] uli^>^ 

<3e>^Aloll 4 15.16-ctoie>ol:^^^Al^ I ^^o^ofl *V ^ ^ ^o\]M^ 

>^1^^, GOT m GPT^ 

^fl^?]- ^oflZlf ^#^> >H# Ol-g-^l-O^ ^ ^^1^^ 

GOT ^ GPT°^ Sigma-Aldrich (USA) °1 ol-g-^l-o^ ^^*>^ 

1^. o\^S] ^lizf ^Vc^. ai.2o11vH B\S} y^o] ^^g^jwj GOT 
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<38> ^ 1 Effect of MB 550 on triglyceride, cholesterol, GOT and GPT in serum 



1 


ob/ob 


ob/ob+15, 16-dihydrotanshinone I 


TG Cmg/dL) 


260.6d24.33 


153.6 Jl 04. 6b 


TC Cmg/dL) 


163. 1 d6.4ab 


120. 1 d?2. lb 


GOT CU/dL) 


62.5d23. la 


22.3 £'.2= 


GPT (U/dL) 


47.0dl0.6a 


20. 1 d6. lb 



<40> 2 Effect of MB 550 on lipid, triglyceride and total cholesterol in liver 



1 




ob/ob 


ob/ob+15, 16-dihydrotanshinone I 


1 Lipid (g/g 


1 i ver) 


0.21 f).03 


0. 15f).08 


TG (mg/g 


1 i ver) 


86.3 J19.5ab 


32.2 J18.8C 


1 TC (mg/g 


1 i ver) 


5.8 Ji. 6 


5.5d2.9 
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[^^%^ 1] 

^\7] Sl-*>^^ 15,16-T:+ole>ol;^^EfAl^ I (dihydro-tanshinone) # -n-S^^ 
o^^ t}o^ ^/^^ o^l^J^ -^S^ ol^># lJ--^^>^ 

^l^J- ^IS-g- 




2] 

T^+^>(5. miltiorrhza) -^S^^^^ ^l-o^ ^1 S ^ /:^^ oll^j"^ -n-S^ 

, ^l^J- ^/:^^ 

3] 
4] 

1 3 %>oii oioj^i. ^^^'l ^^^^ oi>y-o] «Ml*>^^^ ^-§-^^ 
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5] 

^il 4 %>o11 oio|AH, -n-S^^^ ^fl^ IKg ^ 0.1 - 6,000 mg/^ 

6] 

[^^%^ 7] 
8] 

^# ^^^^ ^il^ll 

9] 

^^^^Ml n^^, ^^Ml^ ^^^^H ^^\^^\n^s.^ ^-§- 

?i o^i^j- ^/^^ 
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[^^%^ 10] 

^il 9 Si^H^H. -^s^^^ ^^o] 0.0001 i^^l 10 1^^^ 

[^^%> 11] 

^^>^ ^?3"^1-^ 1^1-^1" 15,16-i^ol^l-ol;^^BfAl^ 

I (dihydrotanshinone) ^ 
[^^%> 12] 

[^^%> 13] 

^^.^^ iL7]m^. ^> ^l^J- 

[^^%^ 14] 

^il 11 ufl^l ^il 12 ^ o^:^ ^> %>°] S^sflAH ^11 ^sj ^^-^^S]^^. JL 
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BRAiJsl HEART UVER B^ID 
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Li ver of Control vs. 15, l6r^dihyctrolja^rtE*iifiQrH& 1 tfeated motisG 
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